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PREFACE 


The  largest  use  made  of  lumber  in  residential  construction  is  for 
structural  framing.     In  determining  the  demands  on  lumber,  -we  should  know  the 
effects  that  changes  in  material  and  labor  costs  have  upon  in-place  costs  of 
■wood  and  aluminum  framing  installations. 

This  is  the  second  study  of  this  type  done  by  the  Forest  Service. 
The  first  was  entitled    "Comparative  In-place  Cost  Between  Wood  and  Steel 
Residential  Floor  and  Wall  Framing,"  by  Gerald  A.  Koenigshof.     This  study 
closely  parallels  the  earlier  one,  but  differs  in  two  major  respects.  First, 
the  study  periods  used  for  comparisons  are  the  average  in-place  costs  for 
1970  and  the  in-place  costs  for  the  period  of  peak  lumber  and  plywood  prices 
during  1973?  which  embraced  the  last  2  weeks  of  March  and  the  first  week  of 
April.     Second,  the  labor  rates  used  were  the  union  wage  rates  for  the  cities 
selected  for  the  study. 

Data  for  both  periods  in  this  study  were  taken  from  "Comparative  In- 
place  Cost  Between  Wood  and  Steel  Residential  Floor  and  Wall  Framing,"  and 
covered  such  items  as: 

1)  Quantities  of  lumber  per  square  foot  of  floored  area 

2)  Quantities  of  plywood  per  square  foot  of  floored  area 

3)  Quantities  of  lumber  per  linear  foot  of  interior  partitioned 
area 

h)     Quantities  of  lumber  per  linear  foot  of  exterior  wall  area 

5)  Labor  requirements  per  square  foot  of  floored  area 

6)  Labor  requirements  per  linear  foot  of  interior  partitioned 
area 

7)  Labor  requirements  per  linear  foot  of  exterior  wall  area 

Lumber  and  plywood  prices  for  1970  were  also  taken  from  the  aforementioned 
study. 

It  should  be  kept  in  mind  that  aluminum  and  lumber  prices  were  at 
their  extreme  high  in  the  1973  study  period  and  data  given  do  not  necessarily 
reflect  the  usual  price  relationship. 

A  range  in  the  typical  quantities  of  labor  and  material  used  for 
different  types  of  construction  and  representative  averages  are  presented 
in  the  tables  in  this  report. 
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1975.     Comparative  in-place  cost  between  wood  and  aluminum  residential  floor 
and  wall  framing,  1970  and  1973.    USDA  Forest  Sery.  Res.  Pap.  WO-29,  62p. 

During  1970,  in-place  costs  of  material  and  labor  for  wood  framing  for 
floors,  interior  partitions,  and  exterior  walls    maintained  a  distinct  cost  ad- 
vantage over  aluminum  framing  (for  these  items).    However,  at  the  peak  prices 
paid  for  lumber  and  plywood  during  the  spring  of  1973,  wood-framed  floors  were 
roughly  equivalent,  wood-framed  interior  partitions  lost  much  of  their  cost  ad- 
vantage, and  wood-framed  exterior  walls  were  at  a  distinct  economic  disadvantage 
when  compared  to  aluminum  framing  for  these  three  items.     Lumber  and  plywood 
prices  have  since  declined;  thus  the  cost  relationship  between  wood  framing  and 
aluminum  framing  closely  approaches  that  for  the  year  1970. 

Keywords :    Residential  construction  costs,  homebuilding  costs,  aluminum  house 
framing,  floor  framing  costs,  wall  framing  costs,  wood  house  framing. 
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HIGHLIGHTS 


During  1970,  -when  the  range  of  F.O.B.  framing  lumber  prices  did  not 
fluctuate  more  than  $13  per  thousand  board  feet,  lumber  as  a  framing  material 
for  floors,  interior  partitions,  and  exterior  walls  maintained  a  distinct  in- 
place  cost  advantage  over  aluminum  framing. 

However,  during  1973?  F.O.B.  framing  lumber  prices  ranged  from  a  low 
of  $126  per  thousand  board  feet  to  a  high  of  $201,  a  fluctuation  of  $75.  The 
highest  price  occurred  during  a  3-week  period,  embracing  the  last  2  weeks  of 
March  and  the  first  week  of  April.     This  period  was  chosen  to  demonstrate,  by 
way  of  comparison,  how  the  increased  lumber  prices  would  affect  the  compara- 
tive in-place  costs  for  wood  versus  aluminum  framing  for  residential  floors, 
interior  partitions,  and  exterior  walls.    Aluminum  prices  and  lumber  and 
plywood  prices  were  then  at  their  extreme,  and  this  is  not  necessarily  the 
normal  price  relationship.     It  does  show  the  effect  produced  when  these 
extreme  price  conditions  existed.  For  example,  since  this  report  was  written, 
aluminum  prices  have  increased  10.6  percent  above  their  quoted  prices,  and 
lumber  prices  have  decreased  18  percent,  and  plywood  prices  have  decreased 
29  percent  below  the  1973  quoted  price  in  the  report.     The  reader  should  bear 
this  in  mind  when  comparing  future  price  relationships  between  these  two 
materials . 

The  cities  of  Chicago,  Los  Angeles,  and  Washington,  D.  C.5, were 
selected  for  use  in  this  study  as  reasonably  representative  of  the  large 
metropolitan  areas  where  most  housing  construction  takes  place  in  the  United 
States. 

Floor  system:     cost  at  1970  prices 

The  most  common  type  of  wood  floor  framing  system  used  2x8  joists 
spaced  16  inches  on  center,  while  the  typical  aluminum  framed  floor  system 
used  2x8  joists  spaced  2h  inches  on  center.    The  wood  system  used  5/8-inch 
plywood  flooring,  and  the  aluminum  system  3/J+-inch  plywood  flooring. 

In-place  costs  paid  by  large  builders  varied  slightly  among  the  three 
cities  in  this  study,  but  wood  systems  had  a  definite  cost  advantage  over 
similar  aluminum- framed  systems. 

For  purposes  of  comparison  in  this  section  of  the  report,  costs  paid 
by  large  builders  in  the  Los  Angeles  area  were  used  as  an  example,  because 
in-place  costs  there  were  found  to  be  representative  of  the  cities  studied. 
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Typical  in-place  floor  costs,  in  dollars  per  square  foot,  for  a  large 
volume  builder  in  Los  Angeles,  were  estimated  as  follows:  1/ 


Aluminum  floor  system 
Wood  floor  system 
Differential 


Total 
0.623 

.m 

,lhO 


Material 

0.551 
.361 


Labor 

0.072 
.122 


Although  material  costs  clearly  dominate  the  in-place  costs  of  both 
flooring  systems,  the  wood  system  maintained  a  distinct  cost  advantage  of 
29  percent  over  the  aluminum  system  for  1970. 

Floor  system:     cost  at  1973  prices 

Between  the  two  study  periods,  both  labor  and  material  prices  increased, 
Labor  rates  for  Los  Angeles  went  from  $0,106^+  per  man  minute  to  $0.1336  per 
man  minute,  a  26-percent  increase.     Lumber  prices  for  Los  Angeles  went  from 
$0,192  per  square  foot  of  floor  area  to  $0,377  per  square  foot,  an  increase 
of  96  percent.     Five-eighths -inch  plywood  went  from  $0,169  per  square  foot  of 
floor  area,  to  $0,337  per  square  foot,  an  increase  of  99  percent;  while 
3/^-inch  plywood  went  from  $0,211  per  square  foot  of  floor  area,  to  $0*43^+ 
per  square  foot,  an  increase  of  106  percent.    Aluminum  material  prices  went 
from  $0.3^  per  square  foot  of  floor  area,  to  $0.36  per  square  foot,  an  increase 
of  6  percent.    Typical  in-place  costs  (in  dollars  per  square  foot)  for  a  large 
volume  builder  in  Los  Angeles  were  estimated  as  follows: 


Aluminum  floor  system 
Wood  floor  system 
Differential 


Total 

0.885 
.867 
.018 


Material 

0.79^ 
.710 


Labor 

0.091 
.157 


Large  increases  in  lumber  and  plywood  prices  (compared  to  the  rather 
small  increase  in  aluminum  prices)  occurred  between  the  two  study  periods. 
This  resulted  in  the  wood  floor  system  in-place  cost    per  square  foot 
approaching  that  for  an  aluminum  floor  system. 

Interior  partitions:     cost  at  1970  prices 

Data  for  interior  partition  framing  were  collected  for  2x3  and  2xk 
studs,  spaced  both  l6  and  2h  inches  on  center  for  both  wood  and  aluminum 
systems.  2/ 


3/ See  appendix  tables  1,  2,  35  and  h  for  cost  by  type  of  floor,  builder, 
material,  and  labor  for  Chicago,  Los  Angeles,  and  Washington,  D.  C. 

2/    See  appendix  tables  5?  6,  7,  and  8  for  cost  by  type  of  partition, 
builder,  material,  and  labor  for  Chicago,  Los  Angeles,  and  Washington,  D.  C. 
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In  this  study,  only  2x3  studs  spaced  2k  inches  on  center  were  used 
for  comparison.     In-place  costs,  in  dollars  per  linear  foot  of  wall  area  for 
large  builders  in  Los  Angeles,  were  estimated  as  follows: 


Aluminum  interior  partition 
Wood  interior  partition 
Differential 


Total 

1.691 
1.021 
.670 


Material 
l.lkQ 


Labor 

0.5^3 
.567 


Labor  installation  costs  were  nearly  the  same  for  both  systems. 
However,  the  difference  in  material  costs  of  $0.69  per  linear  foot  gave  wood 
a  decided  price  advantage  of  66  percent  over  aluminum. 


Interior  partitions  cost  at  1973  prices 

From  1970  to  1973?  labor  rates  increased  26  percent,  2xk  stud  prices 
increased  112  percent,  and  aluminum  increased  7  percent.  In-place  costs,  in 
dollars  per  linear  foot  of  -wall  area  for  large  builders  in  Los  Angeles,  were 
estimated  as  follows:  3/ 


Total 


Material 


Labor 


Aluminum  interior  partition 
Wood  interior  partition 
Differential 


1.929 
1.690 
.239 


1.232 
.962 


0.697 
.728 


Exterior  wall:     cost  at  1970  prices 

1 

Information  for  framing  exterior  load-bearing  walls  was  collected  for 
2x^+  studs  spaced  16  and  2k  inches  on  center  for  wood,  but  only  for  2Xk  studs 
spaced  2k  inches  on  center  for  aluminum,  k/ 

Comparisons  made  were  based  on  wood  exterior  walls  framed  with  2xk 
studs  spaced  16  inches  on  center,  and  aluminum  framed  walls  with  2xk  studs 
spaced  2k  inches  on  center.  In-place  costs,  in  dollars  per  linear  foot  of 
wall  area  for  large  builders  in  Los  Angeles,  were  estimated  as  follows: 


Aluminum  exterior  walls 
Wood  exterior  walls 
Differential 


Total 

2.2^2 
1.518 
.72k 


Material 

I.U76 
.81+8 


Labor 

0.766 
.670 


37    See  appendix  tables  17,  l8,  19,  and  20  for  cost  by  type  of  partition, 
builder,  material,  and  labor  for  Chicago,  Los  Angeles,  and  Washington,  D.  C. 

V    See  appendix  tables  9,  10,  11,  and  12  for  cost  by  type  of  exterior 
wall,  builder,  material,  and  labor  for  Chicago,  Los  Angeles,  and  Washington, 
D.  C. 


xiii 


Wood  materials  cost  $0.63  per  linear  foot  less  than  aluminum  materials, 
giving  -wood  a  marked  cost  advantage  over  aluminum.    The  in-place  cost  differ- 
ential of  $0.72  per  linear  foot  -was  the  equivalent  of  a  M3-percent  cost 
advantage  favoring  -wood. 

Exterior  wall:     cost  at  1973  prices 

By  1973?  rising  lumber  prices  resulted  in  a  cost  advantage  for  alumi- 
num in  framed  exterior  walls.  5/ 

In-place  costs,  in  dollars  per  linear  foot  of  wall  area  for  large 
builders  in  Los  Angeles,  were  estimated  as  follows: 


Total 


Material 


Labor 


Wood  exterior  walls 
Aluminum  exterior  walls 
Differential 


2.659 
2.568 

.091 


1.798 
1.58U 


0.861 
.98^ 


Aluminum's  cost  advantage  of  $0.09  per  linear  foot  over  wood-framed 
exterior  walls  translated  into  a  ^-percent  cost  margin. 


57  See  appendix  tables  21,  22,  23,  and  2h  for  cost  by  type  of  exterior 
wall,  builder,  material,  and  labor  for  Chicago,  Los  Angeles,  and  Washington, 
D.  C. 
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COST  OF  WOOD  AND  ALUMINUM  FLOOR  FRAMING  AT  1970  PRICES 


About  two -thirds  of  all  housing  is  built  in  large  metropolitan  areas. 
This  analysis  compares  in-place  costs  of  floors  framed  with  -wood  and  aluminum 
in  single -family,  site-built  homes  in  Chicago,  Los  Angeles,  and  Washington, 
D.  C.  in  1970.     These  cities  were  selected  because  they  were  located  within 
the  largest  metropolitan  regions  where  most  new  house  construction  occurs. 

Estimates  of  costs  include  the  installed  cost  of  single-layer  plywood 
flooring  as  well  as  installed  cost  of  lumber  and  aluminum  framing.  Typical 
structural  lumber  species  (Douglas-fir,  Douglas -fir -larch,  Hem-fir,  and 
Southern  pine),  grades  (No.  2  and  Better  and  Utility  or  No.  3), and  sizes 
(2x8  and  2x10)  used  by  builders  were  studied. 

WOOD  JOIST  CONSTRUCTION 

Lumber  and  plywood  quantities 

Amounts  of  wood  framing  used  in  floors  vary  considerably  depending  on 
joist  size  and  spacing,  the  complexity  of  the  framing  system  (stairwells, 
openings,  chimneys,  and  other  irregularities),  the  amount  of  special  framing 
or  blocking  required  by  building  codes,  and  the  efficiency  of  the  builder. 
Table  1  summarizes  the  range  of  Quantities  of  lumber  required  for  framing  typi- 
cal floors.     The  data  selected  from  this  table  were  used  in  data  compilations 
in  both  study  periods  (1970  and  1973). 

Research  findings  from  several  studies—/  indicate  that  plywood 
requirements  will  range  between  1.06  and  1.08  square  feet  per  square  foot  of 
floor  area.     The  lesser  amount  applies  to  houses  with  modular  dimensions,  no 
openings  in  the  floor,  and  no  waste  scrap.     For  this  study,  a  value  of  1.06 
square  feet  of  plywood  per  square  foot  of  floor  area  was  used.    This  figure 
was  used  in  data  compilations  in  both  study  periods  (1970  and  1973)  reported 
on. 

Lumber  and  plywood  prices 

The  major  (but  not  necessarily  all)  factors  that  influence  "the 
builder's  price  paid  for  lumber  and  plywood  are:     species,  grade,  location, 
supply  source,  volume  of  purchase,  transportation  costs,  local  pricing, 
methods  of  distribution  (tables  2  and  3).    An  attempt  was  made  to  take  these 
factors  into  account  in  arriving  at  the  estimated  builder  prices  used  in  this 
study. 


6/  Koenigshof,  Gerald  A.,  Comparative  in-place  cost  between  wood  and 
steel  residential  floor  and  wall  framing,  Research  paper  WO-22,  June  197*+. 
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Table  2. --Range  of  estimated  prices  builders  paid  for 
No.  2  or  better,  S-Dry  Douglas -fir,  Douglas  - 
fir -larch,  Hem-fir,  or  "Southern  pine,  1970~ 

(Dollars  per  thousand  board  feet) 


Nominal  : 
size  : 

Area 

:      Large  volume 

:  purchase  direct  : 

:      from  mills  ; 

'        Large  volume 
:      purchase  from 
:        retail  yard 

:      Small  volume 
:     purchase  from 
:      retail  yard 

Low  . 

:  Mid 

:    High  : 

Lew 

:  Mid 

:  High  : 

Low  : 

1  • 

1  • 

Mid: High 

• 

2X8 

Chicago  . 

127 

137 

lh7 

133 

lh3 

15k 

Ikk 

156  167 

Los  Angeles  . 

116 

12k 

133 

121 

129 

139 

132 

Ikl  151 

Wash.,  D.C.  . 

•  117 

133 

1U9 

122 

139 

155 

133 

151  169 

2X10  \ 

Chicago  . 

136 

ikQ 

160 

lk2 

155 

167 

155 

168  182 

Los  Angeles  . 

121 

133 

146 

126 

139 

153 

137 

151  166 

Wash. ,  D.C.  : 

126 

11* 

162 

132 

151 

169 

1^3 

16k  iQk 

Source:     Comparative  in-place  cost  between  wood  and  steel  resi- 
dential floor  and  wall  framing,  Research  Paper  WO-22, 
June  197k. 


Labor  quantities 

Labor  requirements  for  installing  wood  floors  vary  widely,  largely 
based  on  methods  and  equipment,  size  of  crew,  skill  levels,  quality  of 
supervision,  weather,  and  other  factors.     Some  workmen  are  fast  and  efficient 
while  others  are  not. 

Industrial  engineers  use  a  technique  called  "effort  rating"  that 
adjusts  actual  measured  time  to  account  for  variations  between  workmen.  In 
addition,  allowances  are  made  for  fatigue,  unavoidable  delays,  personal  time, 
resting,  and  the  like.    Actual  field  measured  time,  with  the  above  adjust- 
ment and  allowances,  is  called  "standard  time."    Estimated  labor  requirements 
for  installing  floor  framing  shown  in  table  k  are  in  standard  time.  These 
estimates  indicated  that  it  takes  about  two -thirds  as  much  time  to  frame  a 
floor  with  2k  inch  joist  spacing  as  it  does  with  l6-inch  joist  spacing. 
These  labor  estimates  were  used  in  data  compilations  in  both  study  periods 
(1970  and  1973)  reported  on. 
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Table  3.- -Estimated  prices  builders  paid  for  tongue  and  grooved-2E 
underlayment  grade  plywood  -with  exterior  type  adhesive, 
1970 

(Dollars  per  thousand  square  feet) 


Thickness 
(inches) 

:            Area  : 

Large  volume 
purchase  direct 
from  mill 

»  • 

:    Large  volume: 
:  purchase  from: 
:     retail  yard  : 

»  • 

Small  volume 
purchase  from 
retail  yard 

5/8  i 

Chicago 

!  167 

175 

190 

:  Los  Angeles 

:  159 

166 

180 

,   w  d,  sin  rig  l  on  ? 

D  . 

:  172 

180 

195 

3/h 

:  Chicago 

:  191 

200 

217 

Los  Angeles 

:  180 

188 

205 

:  Washington, 

D. 

C. 

:  197 

206 

22k 

l  1/8  ! 

:  Chicago 

:  303 

317 

3^5 

Los  Angeles 

:  287 

300 

326 

:  Washington, 

D. 

C.  v: 

312 

326 

35^ 

Source:     Comparative  in-place  cost  between  -wood  and  steel 

residential  floor  and  -wall  framing,  Research  Paper  WO-22 
June  197*4-. 


Relatively  little  information  is  available  concerning  the  amount  of 
labor  required  to  lay  plywood  floors  on  wood  joists  spaced  2k  and  kQ  inches 
apart.    However,  there  is  considerable  data  relating  to  l6-inch  spacing.  It 
was  therefore  possible  to  develop  what  appears  to  be  reasonable  installation 
cost  estimates  for  single-layer  plywood  floors  (tongue  and  grooved)  on  joists 
of  2^1-and  ^-8-inch  spacing.     These  estimates  are  presented  in  table  5  and  were 
used  in  data  compilations  in-  both  1970_andL  1973  study  periods. 
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Table  k. Amount  of  labor  required  to  frame  floors,  1970 


:      Labor  required  per 

square  foot  of  floor  area 

Nominal 
Joist 
Size 

:  Spacing 
:    o.  c . 

:      Simple  framing  : 
:  -with  well -planned  : 
:  usage  of  material  ' 

Amount  in  :        Complex  framing 
typical      :    without  well -planned 
house        :    usage  of  material 

•    In oh 

:                               Standard  man-minutes 

2X8 

■  16 

:  O.kO 

0.70  1.30 

2x8  : 

\      2k  : 

:  .30 

.50  .75 

2X10  : 

16  i 

!  M 

.75  1.35 

2X10  : 

•      2k  \ 

.35 

.55  .80 

Source:     Comparative  in-place  cost  between  wood  and  steel  residential 
floor  and  wall  framing,  Research  Paper  W0 -22 ,  June  197^4. 


Table  5. --Amount  of  labor  required  to  install  single 

layer,  tongue  and  grooved  plywood  flooring,  1970 


•             Labor  required  per  square  foot 

of  floor  area 

Spacing  of 
floor  joist 

:     Simple  framing  : 
:  with  well-planned: 
:  usage  of  material; 

:         Amount  in 

:         typical  : 

;             house  : 

:      Complex  framing 
: without  well -planned 
:     usage  of  material 

Inches  : 

Standard  man-minutes 

16  ! 

:  0.28 

0.1+5 

0.62 

2k  \ 

:  .25 

.35 

M 

kQ  ; 

.18 

.26 

.3* 

Source:     Comparative  in-place  cost  bet-ween  wood  and  steel  residential 
floor  and  wall  framing,  Research  Paper  W0 -22,  June  l°lk , 
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Labor  -wages 


Both  carpenter  and  laborer  "wage  data  are  the  union  wage  rates  for  the 
cities  in  this  study  as  published  in  "News,"  by  the  U.S.  Department  of  Labor, 
Bureau  of  Labor  Statistics.     However,  in  Washington,  D.C.,  much  of  the  single- 
family  housing  is  built  by  non-union  labor.     Actual  labor  costs  in  that  area 
-were  lower  than  the  union  rates  used  in  this  study. 

In  previous  cost  studies,  "wage  rates  "were  supplied  by  the  National 
Association  of  Home  Builders,  "who  reported  actual  "wage  rates  most  commonly 
used  in  each  single -family  housing  construction  area.    With  the  establishment 
of  the  Construction  Industry  Stabilization  Committee  in  March  1971 5  NAHB 
discontinued  reporting  actual  "wage  rates  for  various  single -family  construc- 
tion areas. 

The  mix  of  skill  levels  is  not  "well  defined.     In  this  study  it  "was 
assumed  that  half  the  labor  required  to  frame  floors,  as  "well  as  "wall  areas, 
was  performed  by  carpenters  and  half  by  laborers.     The  "wage  rates,  found  in 
table  6,  "were  used  in  computing  the  in-place,  estimated  costs  for  all  floor 
and  wall  framing  for  the  study  year  1970. 


Table  6. --Wage  rates  including  fringe  benefits  for  "wood  floor  and 
-wall  framing  in  residential  construction,  1970 

(Dollars ) 


Area 

:  Carpenter 

■wages 

:  Laborer 

wages 

Per  hour 

Per  minute 

Per  hour 

Per  minute 

Chicago 

:  7.04 

0.1173 

5.67 

0.09^5 

Los  Angeles  : 

7.^7 

.12^5 

5.30 

.0883 

Washington,  D.C. 

:  6.17 

.1028 

k.5h 

.0757 

Source:    U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics 
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Total  in-place  cost 

Appendix  tables  1,  2,  and  3  summarize  cost  calculations  for  installation 
of  floors  supported  by  wood  joists.     The  tables  include  two  sizes  of 


spaced  2h  inches  on  center,  sheathed  -with  3A  inch  plywood.     For  each  of  the 
three  selected  cities,  three  cost  estimates  are  shown: 

1.  A  large  volume  builder  purchasing  lumber  directly  from  a  sawmill 

2.  A  large  volume  builder  purchasing  lumber  from  a  retail  yard 

3.  A  small  volume  builder  purchasing  lumber  from  a  retail  yard. 

The  estimated,  in-place  costs  for  these  different  situations  ranged 
from  $0.^+5  to  $0.^6  per  square  foot  of  floor  area  framed.     These  estimates 
were  based  on  average  labor  and  material  prices.     Because  prices  vary 
considerably  from  the  average,  actual  cost  in  any  area  may  vary  substantially 
from  these  average  values. 


Aluminum  and  plywood  quantities 

At  present,  there  is  no  active  market  for  aluminum  floor  framing 
members.     Floor  plans  with  typical  dimensions  and  characteristics  of  wood 
floors  were  framed  with  aluminum.    Material  quantities  were  calculated  for 
each  floor  system.     The  weight  of  the  floor  system  was  found  by  adding  the 
weights  of  the  individual  parts  of  the  system.     The  NAHB  Research  Foundation, 
Inc ., verified  the  amounts  of  aluminum  required  to  frame  floors  in  a  report  jj 
based  on  actual  field  studies  where  aluminum  framing  was  used. 

Table  7  shows  the  range  of  quantities  of  aluminum  required  for  floor 
framing  which  were  used  in  the  data  compilation  in  both  study  periods  (1970 
and  1973)  reported  here. 

The  amount  of  3/^  -inch  plywood  used  was  1.06  square  feet  per  square 
foot  of  floor  area.     The  type  of  plywood  used  for  estimating  in  this  study 
was  Standard  Western,  Sheathing  grade,  with  exterior  glue,  and  tongue 
and  grooved  two  edges.     The  plywood  was  glued  and  nailed  to  the  aluminum 
joists.  The  cost  of  gluing  and  nailing  plywood  to  joists  was  included  in  the 
total  in-place  cost  for  aluminum  floor  framing. 

Aluminum  and  plywood  prices 

Aluminum  prices  were  taken  from  weekly  quotations  for  Extrusions, 
606I-T6 solids  in  "American  Metal  Market,"  a  daily  publication  of  Fairchild 
Publications,  Inc.,  New  York,  New  York.    Average  1970  prices  for  standard 
minimum  quantities  delivered  to  customer  plant  were  used  in  this  study. 

7/  Material  and  Labor  Requirements  for  Aluminum  Framed  Residential 
Construction  by  NAHB  Research  Foundation,  Inc., June  1973 5  15  p. 


ALUMINUM  JOIST  CONSTRUCTION 
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Table  7 . --Material  requirements  for  aluminum  floor  joists 
spaced  2h  inches  on  center  for  three  typical 
floor  plans 


Construction  : 

Linear 

:  Pounds 

:  Total 

:  Pounds 

per 

item  : 

feet 

:      per  foot 

:  pounds 

:  square 

foot 

Simple  floor  framing --1008  sq.  ft. 


Plate,  8 -inch 
Joist,  2X8 
Joist  cripple, 

8 -inch 
Total  pounds 


130 
h76 

20 


Typical  floor  framing--l,088  sq.  ft. 


Plate,  8 -inch 
Joist,  2X8 
Joist  cripple, 

8 -inch 
Total  pounds 


152 

560 

2k 


Complex  floor  framing --1,35^  sq.  ft. 


I.U38 
1.177 

.551 


I.U38 
1.177 

.551 


187 

560 

11 

7507 


219 
659 

13 
891 


0.75 


.82 


Plate,  8 -inch 
Joist,  2X8 
Joist  cripple, 

8 -inch 
Total  pounds 


210 

766 

10 


1.^38 
1.177 

.551 


302 
902 

6 

1,210 


.89 


Sources:    USDA  Forest  Service  and  NAHB  Research  Foundation,  Inc. 
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Large  volume  builders  purchasing  such  structural  members  as  floor  joists 
and  wall  studs  were  assumed  to  pay  15  percent  less  than  the  quoted  price  for 
Extrusions,  606I-T6  solids.     Their  cost  would  be  kl  cents  per  pound  (see  tab- 
ulation, below  ).  This  method  was  used  because  it  reflected  actual  prices 
large  volume  builders  were  paying  for  aluminum  framing  in  the  field  studies 
made  by  NAHB  Research  Foundation,  Inc. 

In  the  case  of  the  small  builder,  it  would  be  necessary  for  shipment  to 
be  made  through  a  dealer.     The  dealer  was  assumed  to  pay  approximately  the 
same  price  for  aluminum  as  that  paid  by  large  volume  builders.    A  dealer 
mark-up  was  estimated  to  be  25  percent,  making  the  cost  of  aluminum  to  the 
small  builder  51  cents  per  pound,  as  the  following  tabulation  shows: 

Cents  per  pound 


1970  average  aluminum  delivered  price  per  pound  k8. 

Less  15  percent  discount  7. 

Price  per  pound  paid  by  large  volume  builders  kl. 

1970  average  aluminum  delivered  price  per  pound  1+8. 

Less  15  percent  discount  7. 

Price  per  pound  paid  by  dealer  5T. 

Plus  25  percent  mark-up  10. 

Price  per  pound  paid  by  small  volume  builders  51. 


The  above  per  pound  aluminum  prices  were  used  to  compute  material  costs 
for  all  aluminum  framing  members  used  in  the  1970  portion  of  this  study. 

Labor  quantities 

Relatively  little  information  is  available  on  labor  requirements  for 
installing  aluminum  floor  framing.     Labor  quantities  are  substantially  less 
than  those  for  setting  wood  floor  joists.    Aluminum  joists  weigh  less  than 
wood  joists  which  makes  it  easier  to  handle  and  install  aluminum  floor  framing. 
This  is  especially  true  for  large  joists  used  on  long  spans.     Table  8  contains 
the  estimated  labor  requirements  for  setting  floor  joists.     The  labor  quanti- 
ties in  table  8,  for  a  typical  house,  were  used  in  data  compilations  in  both 
study  periods. 

The  labor  requirements  for  installation  of  plywood  over  aluminum  joists 
spaced  2h  inches  on  center  were  estimated  to  be  the  same  as  those  for  placing 
plywood  over  wood  joists  with  the  same  spacing.     This  figure  is  0.35  standard 
man  minutes  per  square  foot  (SMM/SF)  (table  5),  plus  0.07  SMM/SF  (the  esti- 
mated labor  required  to  glue  and  nail  plywood  to  aluminum  joists)  which 
totals  0.1+2  SMM/SF.     These  plywood  labor  requirements  were  used  in  data 
computations  in  both  the  1970  and  1973  study  periods. 
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Labor  "wages 


Currently  aluminum  floors  are  installed  by  carpentry  crews  that  frame 
other  parts  of  the  house.    Wages  paid  to  carpenters  and  laborers  for 
installing  aluminum  floors  were  therefore  assumed  to  be  the  same  as  those 
for  installing  wood  floors,  table  6. 

Total  in-place  costs 

Appendix  table  k  summarizes  cost  calculation  for  installation  of  floors 
supported  by  aluminum  joists.    For  each  of  the  three  selected  cities,  two 
cost  estimates  are  shown: 

1.  A  large  volume  builder  purchasing  aluminum  directly  from  the  mill. 

2.  A  small  volume  builder  purchasing  aluminum  from  a  retail  outlet. 

The  estimated,  in-place  costs  for  these  different  situations  ranged 
from  $0.62  to  $0.72  per  square  foot  of  floor  area  framed.     In-place  cost 
differentials  between  large  builders  who  used  2X8  aluminum  joists  spaced  2k 
inches  on  center,  and  large  builders  who  used  2X8  wood  joists  spaced  16  inches 
on  center  are  shown  in  table  9» 

Table  8 . --Estimated  unit-labor  (standard  man  minutes  per  square  foot 
of  floor  area),  for  on-site  fabrication  of  aluminum 
residential  floor  framing,  by  house  complexity 


Item 

•                        Type  of  Framing 

.  Simple 

\     Typical     .  Complex 

2X8  joist  spaced  2k  inches  on  center: 

 Standard 

man  minutes/ square  foot.   .  . 

:  0.15 

0.25  °-35 

Sources:  USDA  Forest  Service  and  NAHB  Research  Foundation,  Inc0 

Material  and  labor  requirements  for  aluminum  framed  residential 
construction, June  1973 >  15  p. 
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Table  9 • - -In-place  costs,  per  square  foot  of  floor  area,  for  large 
builders  in  three  metropolitan  areas,  for  "wood  and 
aluminum  framed  floor  systems,  1970 


Area 


Floor  system 


Aluminum  1/      Wood  2, 


Difference 


:  $/S.F. 

$/S.F. 

$/S.F. 

Percent 

Chicago  : 

:  0.63 

0.51 

0.12 

2k 

Los  Angeles  : 

!  .62 

.W 

.11+ 

29 

Washington,  D.C.  : 

I  .63 

,k9 

.Ill- 

29 

1/  2X8  joists  spaced  2k  inches  on  center 
2/  2X8  joists  spaced  16  inches  on  center 


COST  OF  WOOD  AND  ALUMINUM  WALL  FRAMING  AT  1970  PRICES 


This  analysis  compares  in-place  costs  of  "wood  and  aluminum  framing  in 
single -family,  site-built  homes  in  Chicago,  Los  Angeles,  and  Washington,  D.C, 
in  1970,  and  factors  influencing  these  costs.     Costs  of  -wall  facings  (-wall - 
board  and  other  materials)  are  not  included  since  costs  of  these  items  are 
virtually  the  same  for  "wood  and  aluminum.     Linear  footage  of  walls  is 
defined  to  include  -window  and  door  opening  "widths,  except  where  full  ceiling 
height  doors  are  used. 


WOOD  STUD  CONSTRUCTION 


Lumber  quantities 

The  amount  of  lumber  used  to  frame  both  non-load-bearing  and  load-bearing 
walls  varies  considerably  according  to  stud  size  (usually  2X3  or  2X^);  stud 
spacing  (usually  16  or  2k  inches);  number  and  size  of  door,  window  and  other 
openings,  framing  and  blocking  used,  and  efficiency  in  use  of  materials. 

The  range  of  lumber  used  per  linear  foot  of  non-load-bearing  walls  was 
3.85  to  7.68  board  feet  (table  10).     The  range  of  use  for  load-bearing  walls 
was  6.33  to  10.12  board  feet  per  linear  foot  (table  10).     These  board  foot 
figures  are  representative  of  the  lumber  quantities  for  typical  house  framing 
for  non-load-bearing  walls  and  load-bearing  walls  in  single-family  construc- 
tion, and  were  used  in  data  compilations  in  both  1970  and  1973  study  periods. 
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The  data  shown  on  the  figure  below ,  as  well  as  on  all  of  the  other 
figures  appearing  in  the  text,  are  the  in-place  costs  for  large  builders  in 
Los  Angeles.    Los  Angeles  was  chosen  as  being  reasonably  representative  of  the 
cities  in  the  study. 

Figure  1  shows  the  in-place  cost  for  floor  framing  for  aluminum  versus 
wood  for  the  year  1970. 


FLOOR  FRAMING  IN-PLACE  COST  -  1970 


$0.62  PER  SQ.  FT. 


ALUMINUM  WOOD 


Figure  1. --Aluminum  and  wood  floor  framing  in-place  cost  at  1970  prices. 
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Table  10. --Quantity  per  linear  foot  of  lumber  typically 
used  to  frame  non-load-bearing  interior 
partitions  and  load-bearing  exterior  walls 


Non-Load-Bearing  Partitions 


Nominal  stud 
size 


Stud  spacing 
in  inches 


Simple  framing 
■with  -well  planned 
usage  of 
material 


Amount  in 
typical 
house 


Complex  framing 
■without  -well 
planned  usage 
of  material 


Board  feet  Board  feet         Board  feet 


2x3  16  h.32  5#76 

2X3  2k  3.85  k.5k  5.23 

2Xl+  16  5.76  6.72  7.68 

2Xh  2k  5.18  6.11  7.03 

Load  Bearing  Exterior  Walls 

2Xk  16  6.81+  8.1+8  10.12 

2X1+  2k  6.33  7.65  8.96 


Source:     Comparative  in-place  cost  between  wood  and  steel  residential  floor 
and  wall  framing,  Research  Paper  WO -22,  June  1971+ . 


Lumber  prices 

The  lumber  prices  for  2X3  and  2Xl+  studs  used  for  wall  framing,  for  the 
year  1970,  are  given  in  table  11.     The  price  for  2X3  studs  was  essentially 
the  same  as  that  for  2Xl+  studs.     This  was  the  conclusion  of  research  after 
contacting  a  number  of  the  largest  wholesale  and  marketing  firms. 

Labor  quantities 

The  labor  requirements  for  framing  wood  walls  vary  widely  depending  upon 
type  of  construction,  labor  efficiency,  and  spacing  of  members.     There  is  a 
slight  difference  in  the  amount  of  labor  required  to  install  2X3  studs  in  a 
wall  versus  2Xl+  studs.     Table  12  takes  this  and  other  factors  into  consid- 
eration. 

The  labor  quantities,  per  linear  foot,  for  interior  partitions  and 
exterior  walls  in  table  12,  were  used  in  data  compilations  in  both  periods 
reported  on  in  this  study. 
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Table  11 . - -Range  of  estimated  prices  builders  paid 
for  2X3  and  2Xk  stud  grade  "wall  framing 
in  1970.     Price  in  parenthesis  is  for 
southern  pine  in  Washington ,  D.C. 


Area  : 

;      Large  volume 
purchased  direct  : 
from  mill  : 

Large  volume  ; 
purchased  from  : 
retail  yard  : 

:      Small  volume 
:    purchased  from 
:      retail  yard 

 .Dollars 

ner  thousand  board 

feet  

Chicago  : 

!  uk 

119 

129 

Los  Angeles  : 

:  100 

105 

114 

Washington,  D.C.  : 

:  117 
:  (100) 

122 
(105) 

133 

(11*0 

Source:     Comparative  in-place  cost  between  wood  and  steel  residential  floor 
and  wall  framing,  Research  Paper  W0 -22,  June  197*+ . 

Labor  wages 


The  wage  rates  for  installing  interior  partitions  and  exterior  -walls  are 
shown  in  table  6. 

Total  in-place  cost 

Appendix  tables  53  6,  and  7  present  the  in-place  cost  estimates  for  the 
framing  of  non-load-bearing  partitions,  and  appendix  tables  9  5  10  and  H 
contain  in-place  estimates  for  load  bearing  -walls  for  the  selected  cities  in 
this  study.    Estimates  took  into  account  stud  size  and  stud  spacing  for  each 
city  using  their  respective  wage  rates.    Also  taken  into  consideration  were 
three  different  types  of  builders,  according  to  their  purchasing  methods. 

1.  Large  volume  builder  purchasing  lumber  directly  from  a  sawmill. 

2.  Large  volume  builder  purchasing  lumber  from  a  retail  yard. 

3.  Small  volume  builder  purchasing  lumber  from  a  retail  yard. 

In-place  costs,  in  dollars  per  linear  foot  in  1970,  ranged  between  $1.01 
and  $1.31  for  non -load-bearing  partitions,  and  bet-ween  $1.1*0  and  $1.76  for 
load-bearing  exterior  walls. 
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Table  12. --Quantity  of  labor  per  linear  foot  of  wall 


including  -window  and  door  -widths  except 


where  full  ceiling  height  doors  are  used 


Non-Load-Bearing  Partitions 


Nominal  stud 
size  ; 

•  Stud  spacing  : 
in  'inches  ] 

Simple  framing 
-with  well  planned 
usage  of  : 
material  ; 

:  Amount  in  - 
:     typical  '< 
•      house  i 

'  Complex  framing 
■      without  well 
'      planned  usage 
:        of  material 

> 

2X3 
2Xk 

2x3 

!  16  : 
i  16  : 
!      2h  : 

:  2k 

:          k.kG                    6.20  7.9k 
:          h.69                    6.51  8.33 
:          k.00                    5.33  6.66 
:          h.20                     5.60  7.00 

Load-Bearing  Exterior  Walls 

2Xk 
2Xk 

:  16 
:  2h 

:          k.^k                    6.30  8.06 
:          k.31                     5.98  7.^7 

Source:     Comparative  in-place  cost  between  wood  and  steel  residential  floor 
and  wall  framing,  Research  Paper  WO -22,  June  197k. 


ALUMINUM  STUD  CONSTRUCTION 

Aluminum  quantities 

At  the  time  this  report  was  written  there  was  no  active  market  for 
aluminum  wall  framing  members  used  in  residential  construction.  Interior 
partition  and  exterior  wall  areas  contained  in  houses  with  typical  dimensions 
and  characteristics ,  were  framed  with  aluminum.    The  weight  of  each  system  was 
determined  by  adding  the  weights  of  the  individual  parts  of  each  system.  The 
NAHB  Research  Foundation,  Inc.,  verified  the  amounts  of  aluminum  required  to 
frame  interior  partitions  and  exterior  walls  in  a  report  8/  based  on  actual 
field  studies  where  aluminum  framing  was  used. 

Tables  13 5  lk,  and  15  present  aluminum  requirements  for  2X3  and  2Xk 
aluminum  studs,  spaced  2k  inches  on  center,  per  linear  foot  of  wall  area  used 
in  non-load  bearing  partitions,  and  requirements  for  2Xk  studs  spaced  2k 
inches  on  center  used  in  exterior  walls. 

57  Material  and  labor  requirements  for  aluminum  framed  residential 
construction  by  NAHB  Research  Foundation,  Inc.  June  1973? 15  p. 
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Table  13 . --Aluminum  Requirements  for  Simple  Framed  Residence 

(Pounds  per  linear  foot)  l/ 


:  Pounds 

:  Pounds 

Item                   .  : 

:    Linear  : 

:  per 

:  Total 

:  per 

:      feet  : 

:  linear  ft. 

:  pounds 

: linear  ft. 

EXTERIOR  WALL  FRAMING  : 

7  feet  9  inch  stud,  2xk  : 

:      599  : 

:  0.397 

:  238 

Cripple  &  headers,  2Xh  : 

:       68  : 

•    0.397  : 

:         27  : 

Plates,  top  8c  bottom  2Xk  : 

:      367  : 

:    0.373  : 

:       137  : 

Window  jambs,  2Xh  ; 

:      109  : 

:    1.027  : 

:  112 

ncdU    Uldlcb  j    £-AH-  , 

-L.J-vJj 

on  . 

Sills,  2Xh  : 

:       26  : 

O.989  : 

:        '26  : 

Jamb  stud,  2X.k  exterior  : 

:       62  : 

0.798  : 

:         50  : 

Head  plates,  2Xh  exterior  : 

:         9  : 

:    0.911  : 

:          8  : 

Threshold,  2Xh  exterior 

:         9  : 

:    1.327  : 

:         12  : 

Total  pounds  aluminum(l88  LF) 

:       639  : 

3.^0 

INTERIOR  WALL  FRAMING  ~2x.k  : 

I  i  eel;  y  men  sluq,  ca.4  : 

:      40  j  : 

u.j^i  : 

.          1  no  . 

Cripples,  2Xk  : 

:         k  : 

0.397  : 

:           2  : 

Plates,  top  &  bottom,  ^4  inches: 

:      223  : 

0.373  : 

83  : 

Jamb  stud,  2Xk  interior  : 

:       78  : 

:    0.756  : 

:         62  : 

Head  plates,  2Xk  interior  : 

:       10  : 

O.856  : 

9  : 

Total  pounds  aluminum  (ll6  LF): 

:       3^  : 

3.00 

INTERIOR  WALL  FRAMING  -2x3  : 

7  feet  9  inch  T-stud,  2X3  : 

:      1^+0  : 

:    0.kL9  : 

:         59  : 

7  feet  9  inch  stud,  2X3  : 

:      316  : 

0.373  : 

:       118  : 

Cripples,  2X3  : 

:         k  : 

•    0.373  : 

:           2  : 

Plates,  top  8c  bottom,  3  inches: 

:      223  : 

•    O.29U  : 

:         66  : 

Jamb  stud,  2X3  interior  : 

:       78  : 

:    0.632  : 

h9  : 

Head  plates,  2X3  interior  : 

:       10  : 

•    0.773  : 

:          8  : 

Total  Pounds  aluminum  (ll6  LF) : 

:       302  : 

:  2.60 

SoTirces:  USDA  Forest  Service  and  NAHB  Research  Foundation,  Inc. 

1/  Linear  measurements  include  door  and  -window  openings,  excluding 
ceiling -height  openings. 
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Table  14. --Aluminum  Requirements  for  Typical  Framed  Residence 


'    Pounds  ] 

Pounds 

Item 

Linear 

per 

Total 

per 

>  feet 

ICC  u 

'linear  f oot ( 

'    pounds  [ 

linear  foot 

EXTERIOR  WALL  FRAMING 

7  feet  9  inch  stud,  2X4  : 

:  831 

:    0.397  : 

:        330  : 

Cripple  &  headers,  2X4  : 

:       k6  : 

0 . 397  : 

:         18  : 

Plates,  top  &  bottom  2X4  ; 

:      khO  : 

0.373  : 

:       164  : 

Window  jambs,  2X4 

:      135  : 

1.027  : 

:       139  : 

Sills,  2X4 

:       31  : 

:    O.989  : 

:         31  : 

Door  jambs,  2X4  exterior 

:        32  : 

.    O.798  : 

:         26  : 

Head  plates,  2Xk  exterior  : 

:         6  : 

:    0.911  : 

:          6  : 

Threshold,  2X4  exterior  : 

✓ 

:         6  : 

:    1.327  : 

:           8  : 

Head  plates,  2Xh  : 

:        31  : 

:    1.103  : 

:         3h  : 

Total  pounds  aluminum  (210  LF) 

:       756  : 

:  3.60 

INTERIOR  WALL  FRAMING- 2x4  ; 

7  feet  9  inch  stud,  2X4  : 

0  r- 1 

:      854  : 

:  0.397 

:       339  : 

Cripples,  2X4  : 

:         3  : 

0.397  : 

:           1  : 

Plates,  top  &  bottom,  k  inches 

:      315  : 

:    0.373  : 

:  117 

Jamb  stud,  2Xk  interior  : 

:       78  : 

:    0.756  : 

:         62  : 

Head  plates,  2Xk  interior  : 

:       13  : 

:    O.856  : 

:  12 

Total  pounds   aluminum  (l66  LF) 

:        531  : 

:  3.20 

INTERIOR  WALL  FRAMING- 2x3  : 

7  feet  9  inch  T-stud,  2X3  : 

:       62  \ 

:    0.419  : 

:         26  : 

7  feet  9  inch  stud,  2X3  : 

:      767  : 

:    0.373  : 

:        286  : 

Cripples,  2X3  : 

:         3  : 

:    0.373  : 

:           1  : 

Plates,  top  &  bottom,  3  inches 

:      315  : 

0.294  : 

:         93  : 

Jamb  stud,  2X3 

:       78  i 

:    0.632  : 

:         49  : 

Head  plates,  2X3  ' 

:       13  : 

:    0.773  : 

:         10  : 

Total  pounds  aluminum  (166  LF) 

:        465  : 

i  2.80 

Sources:  USDA  Forest  Service  and  NAHB  Research  Foundation,  Inc. 
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Table  15 . --Aluminum  Requirements  for  Complex  Framed  Residence 


Pounds 

:  Pounds 

Item 

:    Linear  : 

:        per  : 

:      Total  : 

:  per 

:      feet  : 

linear  foot , 

:    pounds  : 

:  linear  foo- 

EXTERIOR  WALL  FRAMING 

7  feet  9  inch  stud,  2Xk  : 

:      kOO  : 

0.397  : 

:       159  : 

orippj_es  oc  nedciers  ,  ^ah-  , 

I  o  : 

n    Q  CY7  < 

Oo9f  : 

:         jo  : 

Plates,  top  &  bottom,  2Xk  : 

:      303  : 

0.373  : 

:        113  : 

Window  jambs,  2X^4-  : 

:      171  : 

1.027  : 

:       176  : 

Head  Plates,  2Xk  : 

:       52  : 

1.103  : 

:         57  ; 

Sills,  2Xk  : 

:       52  : 

O.989  : 

:         51  : 

Door  jambs,  2X^4-  : 

hi  : 

0.798  : 

:         38  : 

Head  plates,  2Xk  : 

:         6  : 

0.911  : 

:           6  : 

Threshold  ; 

:         6  : 

1.327  : 

:          8  : 

lUOal    _^AJU-llU.o     cl-LUiIiJ.XlUJIl     ^ J.UU    ±jj?  j 

6-38 

j  .ou 

INTERIOR  WALL  FRAMING  -2xk 

7  feet  9  inch  stud,  2Xh  : 

:      668  \ 

0.397  : 

:       265  : 

Cripples  2X^  : 

:       Ik  : 

0.397  : 

:          6  : 

Plates,  top  8c  bottom,  2Xk 

:      300  : 

0.373  : 

:       112  : 

Jamb  stud,  2X^-  interior  : 

;      12lt  : 

0.756  : 

:         99  : 

Head  plates,  2Xk  interior  : 

:        20  : 

O.856  : 

:         18  : 

Total  pounds  aluminum  (1^7  LF) 

:        500  : 

:  3.^0 

INTERIOR  WALL  FRAMING  -2x3 

7  feet  9  inch  T-stud,  2X3 

:       39  : 

.  0.kl9 

!  16 

7  feet  9  inch,  2X3  : 

:      619  : 

0.373  : 

231 

Cripples,  2X3 

:       Ik  : 

0.373 

:  5 

Plates,  top  &  bottom,  3  inches 

:      299  : 

:  O.29U 

:-  88 

Jamb  stud,  2X3  : 

:      13^  : 

0.632 

:  85 

Head  plates,  2X3 

:        20  : 

:  0.773 

:  16 

Total  pounds  aluminum  (1^7  LF) 

:  kkl 

:  3.00 

Sources:  USDA  Forest  Service  and  NAHB  Research  Foundation,  Inc. 
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For  purposes  of  this  study ,  aluminum  requirements  for  the  so  called 
"typical"  house  were  used  in  estimating  housing  needs ,  and  also  for  the  1973 
portion  of  the  study. 

Aluminum  prices 

Aluminum  stud  prices  per  pound  were  the  same  as  those  used  for  floor 
joists  . 

Labor  quantities 

There  is  only  a  limited  amount  of  information  available  on  the  amount  of 
labor  required  to  assemble  and  erect  interior  or  exterior  aluminum  framed 
•walls.     For  this  study,  the  labor  quantities  for  -wall  framing  were  determined 
to  be  slightly  less  than  those  used  for  wood  framing,  and  are  shown  in 
table  16. 

These  quantities  of  aluminum  per  linear  foot  for  interior  partitions  and 
exterior  walls    -were  used  for  both  study  periods,  1970  and  1973. 

Labor  wages 

Studs  are  usually  erected  by  carpenters  or  drywall  crews.    Wage  rates 
used  for  estimating  aluminum  framing  costs  were  the  same  as  those  used  to 
erect  wood  stud  -walls,  and  are  found  in  table  6. 

Table  l6 . - -Estimated  unit -labor  (standard  man  minutes  per  linear  foot  of 
wall  area),  for  on-site  fabrication  of  aluminum  residential 
wall  framing,  by  house  complexity 


Item 

;                       Type  of  Framing 

Simple 

•  • 

Typical  [ 

•  • 

Complex 

: . .Standard 

man  minutes  per  linear  foot.... 

Exterior  wall  framing,  2X^4  studs, 
2k  inches  on  center,  including  : 
aluminum  plates  ; 

:  5.90 

7.20 

8.50 

Interior  partitions  : 

2Xk  studs,  2h  inches  on  center, 
including  aluminum  plates  : 

:  h.70 

5.10 

5.50 

2X3  studs,  2h  inches  on  center, 
including  aluminum  plates  : 

:  ^.70 

5.10 

5.50 

Sources:    USDA  Forest  Service  and  NAHB  Research  Foundation,  Inc, 
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Total  in-place  cost 


Appendix  tables  8  and  12  present  the  estimated,  in-place  costs  of 
aluminum  "wall  framing  for  each  of  the  three  selected  cities.     In  this  study, 
only  two  builder-types  were  chosen  for  developing  in-place  costs: 

1.  Large  volume  builders  who  purchase  directly  from  the  pref abricator . 

2.  Small  volume  builders  who  purchase  from  retail  outlets. 

The  range  of  in-place  cost  estimates  for  both  2X3  and  2Xk  aluminum  studs 
spaced  2k  inches  on  center  for  interior  partitions  was  $1.60  to  $2.17  per 
linear  foot  of  wall  area  framed.    However,  for  purposes   of  comparing  wood 
and  aluminum  framing,  2X3  studs,  spaced  2k  inches  on  center  were  used,  as 
they  were  the  most  typical  type  found  in  residential  interior  partitioning. 
Table  17    and  figure  2    compare  estimated  costs  for  large  builders. 

The  range  of  in-place  cost  estimates  for  exterior  wall  framing  was  $2.12 
to  $2.60  per  linear  foot  for  the  cities  in  this  study.    However,  as  a  basis 
of  comparison  of  the  most  commonly  framed  wood  and  aluminum  exterior  walls, 
wood  studs  spaced  l6  inches  on  center    were  compared  with  aluminum  studs 
spaced  2k  inches  on  center.     The  results  for  large  builders    are  shown  in 
table  18    and  figure  3. 

Table  17 . - -In-place  costs,  per  linear  foot  of  wall  area,  for  large  builders 
in  three  metropolitan  areas,  for  wood  and  aluminum  framed 
interior  partitions,  1970 


Area 

:              Wall  system 

Difference 

:  Aluminum  l/  : 

Wood  2/  : 

:      $/L.F.  : 

$/L.F.  : 

$/L.F.  Percent 

Chicago  : 

:      1.69  : 

1.08  i 

:    0.61  56 

Los  Angeles  : 

:      1.69  : 

:    1.02  j 

\     .67  66 

Washington,  D.C. 

:      1.60  : 

:  1.01 

.59  58 

1/  2X3  aluminum  studs,  spaced  2k  inches  on  center 
2/  2X3  wood  studs,  spaced  2k  inches  on  center 


20 


INTERIOR  PARTITION  FRAMING  IN-PLACE  COST  -  1970 


Figure  2. --Aluminum  and  -wood  interior  partition  framing  in-place  cost  at 
1970  prices. 
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EXTERIOR  WALL  FRAMING  IN-PLACE  COST  -  1970 


$2.24  PER  LN.  FT. 


ALUMINUM 


66%  56% 
—  MATERIAL  - 


34% 


LABOR 


44% 


$1.52  PER  LN.  FT. 


WOOD 


Figure  3 . - -Aluminum  and  -wood  exterior  wall  framing  in-place  cost  at  1970 
prices . 
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Table  l8 . --In-place  costs ,  per  linear  foot  of  -wall  area,  for  large  builders 


in  three  metropolitan  areas,  for  -wood  and  aluminum  framed 
exterior  walls,  1970 


Area  . 

:              Wall  system  : 

Difference 

Aluminum  1/ 

j    Wood  2/ 

:      $/L.F.  : 

:    $/L.F.  : 

:  $/L.F. 

Percent 

Chicago  : 

2.2k  : 

1.63  : 

o.6i 

37 

Los  Angeles  : 

2.2k  : 

:    1.52  : 

.72 

kl 

Washington,  D.C. 

:      2.12  : 

•    1.55  : 

:  .57 

37 

1/  2Xk  aluminum  studs,  spaced  2k  inches  on  center 
2/  2Xk  -wood  studs,  spaced  16  inches  on  center 


COST  OF  WOOD  AND  ALUMINUM  FLOOR  FRAMING  AT  1973  PRICES 

During  the  last  weeks  of  March  through  the  first  week  in  April  1973 5 
lumber  and  plywood  prices  reached  their  highest  level  for  the  year.  This 
period  was  selected  for  comparison  with  1970  in-place  prices  to  show  the 
effect  of  high  lumber  and  plywood  prices  upon  the  in-place  framing  costs  for 
floors  and  walls  in  residential  construction.    Aluminum  prices  used  were  those 
for  the  first  quarter  of  1973?  and  labor  rates  were  the  union  rates  for  the 
first  quarter  of  1973  for  the  three  cities  selected. 

Prices  for  labor  and  materials  increased  sharply  between  1970  and  1973. 
For  the  large  builder  in  the  Los  Angeles  area,  2X8 1 s  went  from  $12^.00  to 
$2^+3.00  per  thousand  board  feet;  5/8 -inch  plywood  from  $159.00  to  $31^.00  per 
thousand  square  feet;  3/^-inch  plywood  from  $180.00  to  $390.00  per  thousand 
square  feet;  2X3' s  and  2Xk' s  went  from  $100.00  to  $212.00  per  thousand  board 
feet.     For  the  same  builder,  carpenter  wages  went  from  $7.^-7  to  $8.89  per 
hour,  and  laborer's  wages  from  $5.30  to  $7.50  per  hour.    Aluminum  prices  went 
from  kl  cents  to  kk  cents  per  pound  for  the  same  type  builder. 

WOOD  JOIST  CONSTRUCTION 

Lumber  and  plywood  quantities 

The  lumber  and  plywood  quantities  used  were  the  same  as  those  used  in 
the  1970  section  of  this  study;  1.55  board  feet  of  2X8,  spaced  16 -inches  on 
center,  for  each  square  foot  of  floored  area,  and  1.06  square  feet  of  5/8 -inch 
plywood,  for  each  square  foot  of  floored  area. 
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Lumber  and  plywood  prices 


Lumber  prices  paid  by  builders  for  2X8 ' s  and  2X10 's  were  estimated  by  the 
same  method  as  was  used  in  the  first  part  of  this  study.     However,  in  lieu  of 
using  the  average  price  for  the  year  (as  was  done  for  1970),  the  highest 
weekly  price  was  selected  from  the  publication,  Random  Lengths,  for  the  year 
1973 j  and  adjusted  to  reflect  the  respective  freight  rates  to  the  individual 
cities,  as  well  as  the  discounts  allowed  to  the  builders,  according  to  their 
volume  of  purchases.     The  results  are  shown  in  table  19. 

Plywood  prices  5/8  inch  and  3/^+  inch  paid  by  builders  were  estimated  using 
the  same  procedure  as  that  described  below  for  lumber.     The  highest  prices 
estimated  to  have  been  paid  for  plywood  by  builders  during  the  year  1973 >  are 
shown  by  the  type  of  volume  purchase  in  table  20. 

Labor  quantities 

The  labor  quantities  used  in  this  part  of  the  study  are  the  same  as  those 
used  for  the  year  1970:     labor  quantities  for  installation  of  2X8  floor  joist, 
16  inches  on  center,  0.70  SMM/S.F.,  and  labor  quantities  for  laying  plywood 
over  joists,  16  inches  on  center,  0.^5  SMM/S.F.   (tables  k  and  5). 


Table  19. --Estimated  prices  builders  paid  for  No.  2  or  better, 
S-Dry  Douglas -fir,  Douglas -fir -larch,  Hem-fir, 
or  Southern  pine,  1973 

(Dollars  per  million  board  feet) 


Nominal  : 
size  : 

Area  : 

Large  volume  : 
purchase  direct : 
from  mill  : 

Large  volume  : 
purchase  from  : 
retail  yard  : 

Small  volume 
purchase  from 
retail  yard 

2X8  \ 

Chicago  : 

255  : 

266  : 

290 

Los  Angeles  : 

2l+3  : 

25h  : 

276 

Wash.,  D.C.  : 

257  : 

269  ' 

292 

2X10  : 

Chicago  ' 

267  : 

:         279  ' 

303 

:  Los  Angeles  : 

:         255  : 

:  267 

:  290 

:  Wash. ,  D.C. 

:  269 

!  282 

:  306 

Sources:    USDA  Forest  Service,  Random  Lengths  Publications,  Inc.,  Western  Wood 
Products  Association 
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Table  20. --Estimated  prices  builders  paid  for  tongue  and 
grooved-2E  underlayment  grade  plywood  with 
exterior  type  adhesive ,  1973 

(Dollars  per  thousand  square  feet) 


Thickness 

•            [  ,  o  y*  fx  o    x  rr*\  1  1 1  tn  ^ 
►           -UctX  VU-LUIIIG 

,     purcnase  direcu 
,          irom  mi_L± 

———————  

:    Large  volume 
:  purchase  from  : 
:     retail  yard 

Small  volume 
:  purchase  from 
:    retail  yard 

Inches  : 

5/8  1 

Chicago  : 

!             318  i 

:          333  : 

:  362 

Los  Angeles  : 

31^  : 

:           329  : 

:  357 

3A  ': 

Wash. ,  D.C.  : 

:  320 

:  335 

36k 

Chicago  : 

:             39^  : 

k!2  : 

Los  Angeles  : 

390  : 

:          hoQ  : 

Wash.,  D.C.  : 

:              hOl  : 

;          kl9  : 

:  ^55 

Sources:   USDA  Forest  Service,  Random  Lengths  Publications,  Inc.,  and  Western 
Wood  Products  Association. 


Table  21. --Wage  rates,  including  fringe  benefits,  for  -wood  floor 
framing  in  residential  construction,  1973  dollars 


Area 

:             Carpenter  -wages 

;             Laborer  -wages 

:      Per  hour 

:     Per  minute 

:     Per  hour 

:  Per  minute 

Chicago  : 

:  9.73 

:        0.1622  : 

:        7.62  : 

:  0.1270 

Los  Angeles  : 

8.89 

:  .1482 

:  7.50 

:  .1250 

Washington,  D.C.  : 

:         Q.2k  : 

.1373  : 

:        6.60  : 

:  .1100 

Source:     U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics. 


Labor  -wages 

Table  21  presents  the  union  wage  rates  in  the  three  cities  in  this  study, 
for  the  year  1973. 
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Total  in-place  cost 


Appendix  tables  13?  1^-  and  15  summarize  the  estimated  in-place  cost 
calculations  for  the  installation  of  2X8  and  2X10  joists,  spaced  16  inches 
on  center  and  2k  inches  on  center  respectively,  for  each  of  three  types  of 
builder  size.     The  in-place  cost  estimates  range  from  $0.85  to  $1.00  per 
square  foot  of  floor  area. 

ALUMINUM  JOIST  CONSTRUCTION 

Aluminum  and  plywood  quantities 

The  aluminum  and  plywood  quantities  used  in  this  portion  of  the  study 
-were  the  same  as  those  for  the  year  1970.     Aluminum  requirements  -were  0.82 
pounds  per  square  foot  of  framed  area  (table  7).     Plywood  use  per  square  foot 
of  floored  area  -was  1.06  square  feet. 

Aluminum  and  plywood  prices 

Aluminum  prices  paid  by  builders  in  1973?  "were  taken  from  "American 
Metal  Market,"  as  described  in  the  first  part  of  the  study.     The  price 
remained  constant  for  the  entire  first  quarter,  at  52.0  cents  per  pounds  for 
Extrusions,  6o6l-T6.     Following  the  same  procedure  used  in  the  first  part  of 
this  study,  the  prices  paid  by  the  two  builder-types  considered  here  were  as 
follows : 

Cents  per  pound 


1973  first  quarter  aluminum  delivered  price  per 

pound 

52. 

Less  15  percent  discount 

8. 

Price  per  pound  paid  by  large  volume  builders 

hh. 

1973  first  quarter  aluminum  delivered  price  per 

pound 

52. 

Less  15  percent  discount 

8. 

Price  per  pound  paid  by  dealer 

hh. 

Plus  25  percent  mark-up 

11. 

Price  per  pound  paid  by  small  volume  builder 

55. 

Plywood  prices  used  for  3/^-inch  plywood  can  be  found  in  table  20. 


Labor  quantities 

Labor  quantities  for  installing  2X8  floor  joists  spaced  2k  inches  on 
center,  for  the  "typical"  house,  were  0.25  SMM/S.F.   (table  8).  Labor 
requirements  for  plywood  installation  over  aluminum  joists  were  0.35  SMM/S.F. 
(table  5)5  plus  0.07  SMM/S.F.   (the  estimated  labor  required  to  glue  and  nail 
plywood  to  aluminum  joists) which  totals  0.^2  SMM/S.F. 

Labor  wages 

Currently  aluminum  floor  systems  are  installed  by  carpentry  crews  that 
frame  other  parts  of  the  house.     The  wages  paid  to  carpenters  and  laborers 
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for  installing  aluminum  floors  were  therefore  assumed  to  be  the  same  as  for 
installing  wood  floors  (table  21). 

Total  in-place  cost 

The  estimated,  in-place  cost  of  an  aluminum  joist  floor  system, 
covered  with  3/U-inch  plywood,  ranged  from  $0.89  to  $1.0^  per  square  foot  of 
floored  area.    Appendix  table  l6  gives  the  costs  for  the  three  selected 
cities,  for  both  large  and  small  builders. 

Cost  differentials  between  large  builders  using  2X8  aluminum  joists 
spaced  2h  inches  on  center,  covered  with  3/^-inch  plywood,  and  large  builders 
using  2X8  wood  joists,  spaced  l6  inches  on  center,  covered  with  5/8 -inch 
plywood,  for  the  three  cities  are  shown  in  table  22  and  graphically  for 
Los  Angeles,  figure  k. 


Table  22. --In-place  costs,  per  square  foot  of  floor  area,  for  wood 
and  aluminum  framed  floor  systems,  for  large  builders  in 
three  metropolitan  areas,  1973 


Floor  system  : 

Area  : 

:  Difference 

Aluminum  l/ 

Wood  2/  '' 

:      $/S.F.  : 

:      $/S.F.  : 

:      $/S.F.  Percent 

Chicago  : 

:       0.90  : 

:  0.90 

:        0.00  0 

Los  Angeles 

:  .89 

:  .87 

:          .02  2 

Washington,  D.C. 

:  .89 

:  .88 

:          .01  1 

1/  2X8  aluminum  joist,  spaced  2k  inches  on  center 
2/  2X8  wood  joist,  spaced  l6  inches  on  center 


COST  OF  WOOD  AM)  ALUMINUM  WALL  FRAMING  AT  1973  PRICES 

WOOD  STUD  CONSTRUCTION 

Lumber  quantities 

The  lumber  requirements  for  both  interior  partitions  and  exterior  walls 
are  those  for  the  "typical"  house,  contained  in  table  10. 

Lumber  prices 

Lumber  prices  paid  by  builders  for  2x3  and  2x^1  studs  were  estimated  by 
the  same  method  as  described  on  page  2k  that  was  used  in  estimating  prices 
builders  paid  for  2x8 ' s  and  2xlOfs.     The  results  are  shown  in  table  23. 
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FLOOR  FRAMING  IN-PLACE  COST  -  1973 


$0.89  PER  SQ.  FT. 


90%  82% 
  -MATERIAL  


10% 


LABOR 


18% 


$0.87  PER  SQ.FT. 


ALUMINUM  WOOD 

Figure  k. --Aluminum  and  "wood  floor  framing  in-place  cost  at  1973  prices 


Figure  5  illustrates  graphically  what  happens  to  floor  framing  in-place 
costs  when  lumber  prices  increase  much  more  rapidly  than  aluminum  prices  over 
the  same  period.     Lumber  prices  went  from  $124  to  $240  per  thousand  board  feet 
during  the  study  period,  while  aluminum  prices  increased  from  $41  to  $44  per 
hundred  pounds.     The  differential  cost,  which  favored  wood  over  aluminum  by 
18  cents  per  square  foot  of  floor  area  at  1970  lumber  prices,  decreased  to 
about  4  cents  by  1973.     Thus  wood  had  only  a  small  economic  advantage  over 
aluminum  during  the  first  quarter  of  1973. 
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1  Average  1970  wages  (6.38  $  /  hr), 
and  aluminum  prices  (41.00  $  /  cwt) 

2  First-quarter  1973  wages  (8.19  $  /  hr), 
and  aluminum  prices  (44.00  $  /  cwt) 


LARGE  VOLUME  BUILDER 


100 


300 


400 


200 

LUMBER  PRICES 
(Dollars  per  1000  board  feet) 

Figure  5 . --Differential  cost  between  floors  framed  with  wood  versus 
aluminum  at  1970  and  1973  prices. 
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Table  23 . - -Estimated  prices  builders  paid  for  2X3  and 
2Xk  stud  grade  wall  framing,  1973 


Area  : 

:      Large  volume 

purchase  direct 
:          from  mill 

:     Large  volume  : 
:    purchase  from  : 
:      retail  yard  : 

Small  volume 
purchase  from 
retail  yard 

per  thousand  board 
23k 

Chicago  : 

:  22U 

255 

Los  Angeles  : 

:  212 

221 

2^0 

Washington,  D.C. 

:  227 

237 

258 

Sources:    USDA  Forest  Service,  Random  Lengths  Publications,  Inc.,  and  Western 
Wood  Products  Association. 


Labor  quantities 

The  labor " requirements  for  installing  studs  in  interior  partitions  and 
exterior  walls  are  found  in  table  12. 

Labor  wages 

Wage  rates  paid  for  the  framing  of  interior  partitions  and  exterior  walls 
are  found  in  table  2h. 

Table  2h . - -Wage  rates,  including  fringe  benefits,  for  wood 
wall  framing  in  residential  construction, 
1973  dollars 


Area 

:          Carpenter  wages 

Laborer 

wages 

Per  hour 

Per  minute 

:  Per  hour 

Per  minute 

Chicago  : 

:  9.73 

0.1622 

:  7.62 

0.1270 

Los  Angeles 

8.89 

:  7.50 

.1250 

Washington,  D.C.  : 

8.2k 

.1373 

•  6.60 

.1100 

Source :    U.S.  Department  of  Labor,  Bureau  of  Labor  "Statistics. 
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Total  in-place  cost 


Appendix  tables  17,  18  and  19  present  the  in-place  cost  estimates  for 
interior  partitions,  and  appendix  tables  21,  22,  and  23  present  the 

in-place  cost  estimates  for  exterior  walls  for  all  builder  types.     The  range 
in  cost  estimates  for  interior  partitions  "was  $1.69  to  $2.l8  per  linear  foot, 
and  for  exterior  walls  $2.kk  to  $3.07  per  linear  foot  of  wall  area  framed. 

ALUMINUM  STUD  CONSTRUCTION 

Aluminum  quantities 

The  aluminum  quantities  for  interior  non-load  partitions  and  exterior 
walls  are  found  in  tables  13,  1^-  and  15.     The  quantities  in  table  ik  for  a 
"typical"  residence  were  the  amounts  used  in  this  study. 

Aluminum  prices 

Aluminum  prices  per  pound  by  both  large  and  small  builders  are  the  same 
as  those  paid  for  aluminum  joists  and  are  found  on  page  26. 

Labor  quantities 

Labor  requirements  for  the  erection  of  interior  partitions  and  exterior 
walls  were  the  same  as  those  used  for  1970,  and  can  be  found  in  table  l6. 

Labor  wages 

Labor  wage  rates  used  in  computing  the  in-place  cost  estimates  for 
interior  partition  and  exterior  wall  framing  are  the  same  as  those  used  in 
floor  framing,  and  can  be  found  in  table  2k. 

Total  in-place  cost 

Appendix  table  20  summarizes  the  in-place  cost  estimates  for  the  instal- 
lation of  interior  partitions.      The  in-place  cost  range  was  from 
$1.86  to  $2.50  per  linear  foot  of  wall  framed.     The  most  typically  used  stud 
size  and  spacing  were  the  same  for  aluminum  and  wood  framing,  namely,  2X3  stud, 
spaced  2^-inches  on  center.    A  comparison  among  large  builders  in  the  "chree 
cities  studied    can  be  found  in  table  25,  and  is  graphically  shown  for  Los 
Angeles  in  figures  6  and  7. 

Appendix  table  2k  summarizes  the  in-place  cost  estimates  for  the  instal- 
lation of  exterior  walls.     These  range  from  $2.U8  to  $3.02  per  linear  foot 
of  wall  area  framed.     The  most  commonly  used  spacing  for  aluminum  exterior 
studs  was  2k  inches  on  center,  and  for  wood  studs,  16  inches  on  center.  The 
stud  size  used  by  both  aluminum  and  wood  builders  for  framing  exterior  walls 
was  2Xk,  and  the  comparison  for  large  builders,  for  the  three  cities  studied, 
can  be  found  in  table  26.     There  is  a  distinct  cost  advantage  in  the  use  of 
aluminum  over  wood  framed  exterior  walls.    Additional  data  for  Los  Angeles 
can  be  found  in  figures  8  and  9. 
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INTERIOR  PARTITION  FRAMING  IN-PLACE  COST  -  1973 

$1.93  PER  LN.  FT. 


ALUMINUM  WOOD 

Figure  6. --Aluminum  and  -wood  interior  partition  framing  in-place  cost  at 
1973  prices. 

Table  25 . --In-place  costs,  per  linear  foot  of  -wall  area,  for  wood  and 
aluminum  framed  interior  non-load  partitions,  for  large 
builders  in  three  metropolitan  areas,  1973 


Area  : 

Wall 

System 

Difference 

Aluminum  1/ 

Wood  2/  : 

:  $/L.F. 

$/L.F. 

:  $/L.F. 

Percent 

Chicago 

1  1.97 

1.79  ; 

i  0.18 

10 

Los  Angeles 

;  1.93 

1.69  ; 

: 

Ik 

Washington  D.C.  ; 

;  1.86 

I.69  -: 

:  .17 

10 

1/  2x3  aluminum  studs,  spaced  2k  inches  on  center 
2j    2x3  "wood  studs,  spaced  2k  inches  on  center 
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Figure  7  shows  the  differential  cost  advantage  wood  framed  interior 
partitions  over  aluminum  framed  partitions  during  1970.    However,  by  the 
first  quarter  of  1973 5  wood's  advantage  had  dropped  from  70  to  25  cents  per 
linear  foot  of  wall  area. 

This  was  primarily  brought  about  by  the  increase  of  2xU  lumber  prices 
from  $100  in  1970,  to  $212  per  thousand  board  feet  in  the  first  quarter  of 
1973. 
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1  Average  1970  wages  (6.38  $  /  hr),  and 
aluminum  prices  (41.00  $  /  cwt) 

2  First  quarter  1973  wages  (8.19  $  /  hr) 
and  aluminum  prices  (44.00  $  /  cwt) 


LARGE  VOLUME  BUILDER 
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100 


300 
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200 

LUMBER  PRICES 
(Dollars  per  1000  board  foot) 

Figure  7 . --Differential  cost  between  interior  partitions  framed  with  wood 
versus  aluminum  at  1970  and  1973  prices. 
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Table  26 . - -In-place  costs ,  per  linear  foot  of  wall  area,  for  wood 
and  aluminum  framed  exterior  walls,  for  large  builders 
in  three  metropolitan  areas,  1973 


:  Wall 

system 

fired,  , 

:      Wood  1/ 

Aluminum  2/ 

"F^H    *P"pQYtQKl  A  Q 

JJ±X  J.  cl  eilU  c 

$/L.F. 

$/L.F.  : 

:  $/L.F 

Percent 

Chicago  : 

!  2.81 

2.63  : 

:  0.18 

7 

Los  Angeles  : 

2.66 

2.57  i 

:  .09 

1+ 

Washington,  D.C.  : 

2.70 

2.1+8  i 

:  .22 

9 

1/  2XU  wood  studs,  spaced  16  inches  on  center 

2/  2X^1  aluminum  studs,  spaced  2k  inches  on  center 
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EXTERIOR  WALL  FRAMING  IN-PLACE  COST  -  1973 

$2.57  PER  LN.  FT.  $2.66  PER  LN.FT. 


62% 


MATERIAL 


68% 


38% 


LABOR 


32% 


ALUMINUM 


WOOD 


Figure  8. --Aluminum  and  -wood  exterior  wall  framing  in-place  cost  at  1973 
prices . 
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and  aluminum  prices  (44.00  $  /  cwt) 
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Figure  9. --Differential  cost  bet-ween  exterior  walls  framed  with  wood  versus 
aluminum  at  1970  prices  and  1973  prices. 
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Figure  9  is  representative  of  what  happened  to  in-place  prices  of 
wood  framed  exterior  walls  for  the  two  study  periods,  1970    and  the  first 
quarter  of  1973 • 

In  1970,  wood  framed  exterior  walls  held  a  70-cent-per-linear-foot  in- 
place  cost  advantage  over  aluminum  framed  exterior  walls.     But  the  large 
increase  in  lumber  prices,  compared  to  the  rather  small  increase  in  aluminum 
prices,  placed  wood  framed  exterior  walls  at  an  economic  disadvantage,  when 
compared  to  aluminum  framed  walls  in  the  first  quarter  of  1973 •  Aluminum 
framed  walls  cost  about  10  cents  per  linear  foot  less  than  the  wood 
framed  walls  during  the  first  quarter  of  1973. 
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